ABSTRACT
INTRODUCTION
Allowing students to experience the practical and realistic situations of their profession has to be the thrust of the curriculum in engineering. The design process is iterative, the analyzer has to go back and forth between the different steps of defining, developing, analyzing, testing, and evaluation until a satisfactory design is obtained. Design is also a creative process of devising a product or a system to meet the ultimate goal of satisfying the customer needs (Steudel 1993) . To aid the process of designing, the student has to be provided with enough tools in the form of fundamental concepts, which can be embedded into their minds by using the experiential learning approach. Experiential learning is a pedagogical approach that offers students an opportunity to link classroom theory with practical applications.
People learn by many different means, but prefer to gain knowledge and skills through experiential opportunities (Richardson 1994 will enable students to perform the following experiential exercise. They would be able to change certain parameters and perform a number of simulation runs to collect enough data based on which they would be able to construct the P -Q Chart, where P represents the number of products being manufactured in the factory and Q represents the volume of production. For example, one simulation run will be performed for each of the layout types for 2 components with "large" production volumes. The simulation runs would provide the manufacturing costs in each case; the layout type with the least manufacturing costs will be the "preferred layout". A typical P -Q Chart is shown in Figure 1 .
The above exercise will enable the students to understand and appreciate the manufacturing costs associated with each type of layout. The layouts and the number of components chosen has been designed in such a way that after going through the exercise the student is able to come up with results which support some of the theory behind the P -Q Chart (Tompkins et al. 1996) . Table 2. The table has details on the Weight of the components in pounds and the processing sequence along with the process times. The processing sequence is shown by numbers which represent the machines, the reference for the number representing the machine is found in Table 3 .
The machines required for manufacturing the components and the areas per machine are shown in Table 3 . Three different choices are possible for moving material. Table 4 provides data for selection of appropriate material handling method. Table 5 presents the calculation for the calculation for the number of machines and floor space for one of the eight layouts used in LAYSIM. introduce machine icons in the space allocated in the layout, this is speci@g of the locations, beyond that entities, resources, path networks, and processing sequence are specified for running the model. Salient features of the module are described below.
It is possible to define regular shift hours and shit?
breaks for the fill week and save it as a separate file. A number of such shift times can be defined and stored in separate files. These tiles can then be assigned to the various locations and resources in the simulation model. For the models developed for LAYSIM three different shifl files have been created and assigned to different locations and resources.
By defining the distance traveled by the material handling resources and the material handling cost as "global variables"
and incrementing their value the material handling cost is dynamically presented on the simulation screen. A few parameters such as the batch size of the components being processed are variable and the user will have an opportunity to speci& the value before the simulation run.
The run time model has been made for distributing the tool to get feedback about its effectiveness. The run time model can be used on any personal computer without having the need to buy the simulation software.
ProModel 3 has a provision to create a model package which can then be distributed to the users'; the model package consists of the models and ProModel which has to be installed at the users' site before the packaged model can be run. The user, however, cannot modify the model or develop other models. 
